We show that board interlocked firms' accounting practices as reflected in earnings quality are significantly correlated, and more so for audit committee interlocks. We also show that these associations arise after interlock formation and cease after interlock dissolution, consistent with the notion that information about accounting practices transfers between interlocked firms. It has been said "the bad drives out the good" and notorious accounting regulations' violations suggest this may be a legitimate concern for accounting practice diffusion. While we find some evidence consistent with good accounting practices being transferred, improving some interlocked firm's accounting quality, we find more consistent and more significant evidence that bad accounting, like disease versus good health, is more contagious. Overall, we document preliminary evidence about the importance of the social context for financial accounting practices and recommend that future researchers consider both monitoring and social context factors simultaneously to better understand firms' financial accounting practices.
Introduction
Corporate governance research has recognized that the board of a large public firm fulfills not only a monitoring role but also provides important connections and expert advice to the firm (Ronen and Yaari 2010) . While extensive research has investigated the board's monitoring role by examining how board and the audit committee characteristics (e.g., size, composition, multiple directorships, duality, board ownership, professional experience, etc.) affect monitoring effectiveness (Ahmed and Duellman 2006; Klein 2002; Vafeas 2005) , less attention has been paid to why and when board connections become conduits of practices resulting in similarities of accounting choices. A burgeoning stream of research based in social network theory is well positioned to inform why and when board connections lead firms to imitate one another due to information transfers via board interlocks (see Lieberman and Asaba (2006) for a detailed review). Social network researchers have documented extensively the importance of information transfers through board interlocks that enable firm imitation in diverse contexts including firm political expenditures (Mizruchi 1989) , firm philanthropic activity (Galaskiewicz and Wasserman 1989) , the spread of antitakeover mechanisms such as poison pills (Davis 1991) , and firm choices regarding mergers and acquisitions (Haunschild 1993) . Empirical work based in this stream of research provides sound evidence that many firm choices are often embedded in a larger social context (Granovetter 1985) . More recently, researchers have focused not only on understanding how board interlocks may enable the diffusion of undesirable firm practices such as stock options backdating (Bizjak et al. 2009 ) and earnings management (Chiu et al. 2010;  Hirshleifer and Teoh 2009) but also on the spillover effects of reputational penalties in financial fraud reporting (Kang 2008) .
Despite the increasing evidence of information transfer through board interlocks, accounting research on board and audit committees characteristics has predominantly focused on monitoring associated with structural characteristics of individual firms' boards and their audit committees and its influences on earnings management, accounting conservatism, financial reporting, and voluntary disclosure quality (Ahmed and Duellman 2006; Klein 2002; Vafeas 2005) . Less attention has been paid to the similarity of firms' accounting choices due to information transfers through board interlocks, with Chiu, Teoh, and Tian (2010) being the sole exception (hereafter referred to as CTT). CTT (2010) examine 118 firms with earnings restatements to identify extreme cases of earnings management and find that board interlocks are associated with the transmission of this behavior to what they term as "susceptible firms" during the period when earnings were manipulated by what they term as "infected firms." Furthermore, they show that there are both positive and negative associations between susceptible firms and infected firms, in that interlocks with infected firms increase the chance of bad behavior while interlocks with good firms decrease it, and the structural position of the interlocked director (e.g., board chairperson or audit committee member) matters significantly. While CCT (2010) find overall support for their contagion arguments in their very specific context, they do not find an effect arising from changes in board interlocks. While their paper definitely focuses on identifiable accounting manipulation, it examines only extreme situations (comparable to poison pill adoption or stock options backdating) that may not be applicable to the broader population of firms and their more routine accounting choices.
Given the developments in social network research highlighting the role of board interlocks for information transfer and the lack of empirical work using this approach in accounting research, the main objective of this paper is to incorporate the implications of the social context by examining how board interlocks and audit committee interlocks influence such connected firms' accounting choices. In doing so, we build on CTT (2010) by testing the theoretical implications of social network theory and board interlocks in the broader context of accounting choices for a general population of firms, rather than focusing on the more egregious behaviors of a small sample of offenders (i.e., those firms associated with restatements).
First, we assess whether firms sharing common directors, either through a board interlock or an audit committee interlock, make similar accounting choices. We evaluate if the implications of board and audit committee interlocks are different with respect to information transfers through interlocks. Specifically, the structural proximity of audit committee members to the firms' financial reporting processes is predicted to enable an audit committee interlock to have a greater influence than a board interlock. While it is unlikely that directors make specific accounting choices, it is likely that they set generalized standards and expectations regarding acceptable levels of discretionary accounting. Their advice based on their personal experiences at other firms in this regard, coupled with their structural proximity to firms' financial reporting processes is expected to facilitate accounting isomorphism.
Second, we explore two plausible explanations for interlocked firms' accounting isomorphism: (1) that the ex-ante similarity of interlocked firms causes them to select similar board members, thereby producing a spurious association between their accounting choices without any ex-post information transfer between the firms (the "firm-director matching" explanation); and (2) that interlocked firms' accounting choices become more similar ex-post due to information transfer through the newly-formed interlock (the "contagion" explanation). To disentangle these two effects, we examine how the associations between interlocked firms' accounting choices change when, (1) new audit committee interlocks are formed, and (2) existing audit committee interlocks are dissolved. We focus on audit committee interlocks as they reflect the strongest general associations between interlocked firms' accounting choices. If ex-post information transfer drives the general results, then interlocked firms' accounting choices will become more similar after interlock formation, and less so after their dissolution. If ex-ante firm similarity drives the general results, then there will be no change in the association between firms' accounting choices on account of these events.
To test the effects of new audit committee interlocks, we compare the association between firms' accounting choices in the year before the interlock was formed to those of the year after. For audit committee interlock dissolution, we compare the association between firms' accounting choices in the year after interlock dissolution to those of the year before it. These assessments help us understand whether the interlocked firms were similar to begin with versus the audit committee interlock driving the similarity of their accounting choices.
Third, we examine whether information transfer is similar for good versus bad accounting choices.
As mentioned earlier, much of social network research on board interlocks has focused on adoption of specific practices, many of which have purely negative implications (e.g., stock options backdating, earnings restatements, etc.). Given the lack of variance in these practices, it has been hard to assess if "good" and "bad" practices diffuse similarly through board interlocks. Hence, we explore if the "bad drives out the good," by examining the effects of negative and positive accounting choices.
Finally, limited research has been in a position to examine whether information transfer is a "two-way" or a "one-way" street. Current research has focused on the adoption of certain practices such as backdating, where it would be impossible to assess the reciprocity of information transfers. By focusing on more general accounting choices, we can examine the directions that information flows after the creation of new audit committee interlocks and assess whether information transfers through board interlocks are unidirectional or bidirectional.
We use two measures of firm's accounting choices for all our tests: (1) the absolute value of discretionary accruals as a proxy for management discretion; and (2) e-loadings that reflect the market's evaluations of those accounting choices. We find supportive results for both of these measures. For all tests we use a continuous accounting choice variable which is the calculated value of the measure, and an aggregated, decile ranked variable. In an ideal world where all statistical assumptions are met, the continuous measure has the most statistical power, but the decile ranking is robust to a wide variety of violations of statistical assumptions while giving up little power, and finding consistent results with both measures provides additional support for the findings.
As discussed in Dechow et al. (2010) the absolute value of discretionary accruals is a good measure of the accounting discretion reflected in a firm's reported financial statements. Thus, our findings with this variable directly examine how the exercise of accounting discretion increases or decreases based on the board interlocks of the firm. E-loadings measure the market's evaluation of the quality of a firm's accounting choices. Greater exercises of accounting discretion have repeatedly been shown to be associated with a wide variety of substandard firm behaviors (Dechow et al. 2010) and, thus, with generally poorer quality accounting. Thus, it follows that consistent results between these two measures would be reflected in greater exercises of accounting discretion being associated with poorer market evaluations.
Using a large sample from the 1999-2006 time period, as described in detail below, we find that audit committee interlocks are positively associated with both accounting choice variables and similarly for the continuous and decile measures of them. We find that the coefficients for audit committee interlocks are significantly greater than those of board interlocks. These results hold even after we adjust for sample selection biases using Heckman selection models to account for the endogenous determination of these interlocks, as well as after deleting the subsample of firms reporting restatements, thereby increasing the generalizability of our results compared to CTT (2010) . We find no accounting association in the year prior to interlock formation, but do find a significant association in the year after. Similarly, there exists a significant association in the year prior to interlock dissolution, but no relation in the year after. These findings provide support for the contagion argument and are contrary to the firm-director matching explanation. Our findings also suggest that "good" accounting choices at the initial firm (i.e., the information source firm) are not associated with "good" choices at the susceptible firm (i.e., the information recipient firm). However, "bad" accounting choices at the initial firm are significantly associated with "bad" accounting choices at the susceptible firm, indicating that information transfers are contingent on the earnings quality of the interlocked firms and that information transfers influence accounting choices only under certain circumstances. Finally, we find that accounting choices of both the initial firm and the susceptible firm are affected by new audit committee interlock formation, indicating that information transfer is a two-way street.
Our findings contribute to both accounting and social networks research in several ways. With regard to accounting research, we highlight how board interlocks and audit committee interlocks enable accounting isomorphism and also extend CTT (2010) which focuses on a precise, unambiguous earnings management situation but does not find support for the board interlock arguments (i.e., firms in their sample that have a migrated director or a newly hired tainted director are not associated with a higher likelihood of earnings management). Our tests regarding the effects of creation and dissolution of audit committee interlocks as well as our choice of general accounting quality measures make our results more generalizable, and our data support our contagion arguments. In addition to building on CTT (2010), we identify why and when social network context matters for earnings quality and show that the quality of the information being transmitted influences the chances of it being passed on, though, unfortunately, it seems that worse practices transmit more easily than good practices. As mentioned earlier, previous research has by and large focused on how both corporate governance and firm characteristics influence accounting choices. By considering firms' social networks we incorporate how inter-organizational information transfers may influence accounting choices. In doing so, we highlight why and when private information flows through director interlocks influence accounting choices over and above the effects of corporate governance, firm characteristics and industry informational events.
From the social network research perspective, we highlight the implications of information transfers through board and audit committee interlocks for a large sample of firms for fairly generic managerial decisions. Previous research has focused on specific firm practices such as corporate political expenditures, corporate philanthropy, adoption of poison pills, and corporate strategies for a small sample of firms, with the emphasis being on discrete choices and their diffusion within the sample under consideration. In contrast to previous research, our paper not only shows that information transfer is associated with interlocks, but also finds that it begins with interlock formation and ends with interlock dissolution, which distinguishes information transfer effects from the possibility that similar firms merely make similar choices. Another important contribution of our paper lies in evaluating the strength of information transfers from different types of interlocks-in this case, that audit committee interlocks matter more than board interlocks. Previous research in social networks has rarely accounted for such differences. Finally, our paper establishes the reciprocal nature of information transfers that previous research on diffusion of poison pills or earnings management contagion, that by their research design, were unable to identify.
Prior Literature

The monitoring role of the board and the audit committee and accounting choices
Extensive research in corporate governance has explored both board and audit committee characteristics (e.g., size, composition, multiple directorships, duality, board ownership, professional experience, etc.) and how they affect accounting choices (Ahmed and Duellman 2006; Klein 2002; Vafeas 2006) . While most initial research focused on board characteristics in general, recently, more attention has been paid to the audit committee as it is the key operating committee of the board of directors that is charged with primary oversight of financial reporting, disclosure and auditor selection. In general, the streams of research at the board and audit committee level often mirror each other. For example, initially researchers assessed how board independence was associated with high-quality financial reporting and more recently, research has focused on audit committee independence in ensuring high-quality financial reporting. Low levels of independence is cited as problematic in both instances, suggesting that low independence is associated with fraudulent financial statements (Beasley 1996 , Abbott et al. 2004 (DeFond et al. 2005) . In summary, both board and audit committee characteristics have been examined from the monitoring perspective, but little attention has been paid to how board connections influence accounting choices.
The information diffusion role of board interlocks and similarities of firm practices
Board interlocks occur when a director of one firm sits on the board of directors of another firm (Mizruchi 1989) . Board interlocks are very common; Davis (1991) states that, "the median (Fortune 500) firm was tied to seven others, while a handful of extremely central firms had nearly 50 interlocks". According to Haunschild (1993) board interlocks are a credible and low-cost channel for information transfers between firms. Given the high prevalence of interlocks, it is not surprising that they constitute an important, credible information diffusion mechanism.
However, most prior research focuses on the diffusion of practices in terms of binary outcomes. For example, both Davis (1991) and Davis and Greve (1997) find that board interlocks increase firms' adoptions of anti-takeover defenses such as poison pills and golden parachutes. Similarly, Haunschild (1993) and Stuart and Yim (2010) find that board interlocks affect corporate acquisition activity and that a director's direct exposure to a merger deal from another board affects the likelihood of his/her current firm also being an acquisition target. Furthermore, Bizjak et al. (2009) find that the likelihood of backdating stock options can be explained by the presence of interlocking directors with backdating experience in other firms. In sum, while research has clearly established that board interlocks are important enablers of the diffusion of firm practices, it has tended to ignore the differences between general board interlocks and board committee interlocks, why and when information transfers through the interlocks influence firm practices, and whether these information transfers are reciprocal in nature.
Hypotheses Development
Most corporate governance research in accounting has taken an under-socialized view of accounting choices, focusing on how specific board and audit committee characteristics improve accounting choices. In the process, it has largely ignored how firms are embedded in larger social contexts and the role of social and informational resources in enabling the dissemination of business practices. As discussed above, research on firm choices in other strategic, non-strategic, and financial domains finds that firms mimic the choices of other firms they are linked to by board interlocks (e.g., Mizruchi 1989; Davis 1991; Bijak, et al. 2010 ).
Interlocking directors possess information about the accounting choices of firms where they serve on boards, which becomes an informational input into the accounting decisions of the other firms they advise. The fact that they have experienced these practices first-hand may make other board members more comfortable with accepting similar choices at the focal firm as direct communication and familiarity with the other firms' practices helps partially resolve the ambiguity surrounding these choices. Therefore, to the extent that a board member is exposed to accounting choices at one firm, he/she is able to promote the adoption of similar choices by providing first-hand evidence about them at the other firms where he/she sits on the board.
Beyond merely being aware of the other firm's accounting choices, the fact that a specific choice may have been made while the interlocked director served that firm suggests that they may not only be more knowledgeable regarding the choices, but also be more likely endorse these choices While boards are generally charged with firm oversight, the audit committee is most closely connected to the financial reporting process. Both the Blue Ribbon Committee and the SEC have identified the importance of the audit committee's monitoring role. While previous research indicates that effective monitoring by the audit committee leads to fewer internal control problems, more conservative accounting, less earnings management, fewer incidents of financial reporting fraud, and higher quality voluntary disclosure (e.g., Beasley 1996 , Carcello and Neal 2000 , Klein 2002 , Abbott et al. 2004 , Bedard et al. 2004 , Krishnan 2005 , Karamanou and Vafeas 2005 , Vafeas 2005 , Zhang et al. 2007 , Krishnan and Visvanathan 2008 , it has rarely examined how directors interlocked through audit committee membership may be conduits of information and influence across firms. The audit committee's proximity to the reporting process and its association with the external auditors (e.g. Knapp 1987 , DeZoort and Salterio 1998 , DeZoort and Salterio 2001 , makes it an even more important conduit for information transfers. Therefore, we expect that interlocked board members serving on audit committees increase the level of information transfer such that audit committee interlocks are more influential than board interlocks in enabling accounting isomorphism.
H1a: Interlocked firms' accounting choices are positively associated.
H1b: Interlocked firms' accounting choices are more positively associated when an interlock is through audit committee membership than through the board at large.
The association of interlocks with the similarity of firms' accounting choices is consistent with the social network theory of information transfer (Granovetter 1985) . However, it is also possible that interlocked firms' accounting choices being similar only reflects their ex-ante relation, i.e., that similar firms make similar choices, in general, and, specifically, that firms with similar accounting tend to seek similar directors. In order to assess whether interlocks actually facilitate information transfer, we identify two situations that imply causal relations. First, we consider instances of interlock formation. If newly interlocked firms merely exhibit ex-ante propensities to make similar accounting choices, then the formation of a new board interlock should not be associated with changes in those choices. Alternatively, if interlocks facilitate the transmission of accounting choice information from one firm to another, then it should increase the similarities of their choices. We similarly consider instances of interlock dissolution. If interlocked firms have been making similar accounting choices only because of overall firm similarities and not due to information transfers through their interlocks, then they should not alter their accounting choices after dissolution of those board committee interlocks. If, however, interlocks facilitating information transfer is the main source of interlocked firms' accounting similarities, then those similarities should cease after interlock dissolution.
H2a:
Firms' accounting choices become more similar after audit committee interlocks between them are formed.
H2b: Firms' accounting choices become less similar after audit committee interlocks between them are dissolved.
Most prior social network research has not examined whether information transfers through interlocks are conditional on the qualities of the source of that information. Some researchers have examined the interlock-facilitated diffusion for specific choices or practices such as poison pills (Davis 1991) and stock options backdating (Bijak, et al. 2010) . Others have focused on non-strategic choices such corporate philanthropy, political contribution, TQM adoption, etc. (Mizruchi 1989, Galaskiewicz and Wasserman 1989) which may be more susceptible to social network pressures as firms try to gain legitimacy in the institutional environment (DiMaggio and Powell 1983). As we are focusing on accounting choices using earnings quality, we can assess how variations in their quality at the initial firm affect the information transfer. Such assessments cannot easily be made in the case of discrete choices (e.g., adopting poison pills) or discrete events (e.g., restatements), nor in cases where the choice has ambiguous qualities (e.g., philanthropy). On the one hand, it is likely that information transfer should occur similarly for high and low quality earnings. On the other hand, it is more likely that transfers of poor quality earnings may be reflective of the bad driving out the good, or that it is easier to incorporate information about bad choices as such choices tend to be unbounded whereas good quality information has a clear upside limit at the point of its being as objective as possible. Therefore, we hypothesize that this association will be stronger for interlocked firms with worse quality accounting choices.
H3: Earnings quality associations are stronger for poor earnings quality than for good.
Finally, most prior social network research on board interlocks has not been done in contexts that allow for examining whether information transfers are reciprocal. For example, research on the diffusion of poison pills and stock options backdating preclude the existence of reciprocal information transfers. If information transfer is a two-way street, then firms from which a member comes as well as firms whose board he/she joins may either, or both, should experience accounting changes in subsequent time periods.
This may depend on the quality of the accounting choices at both firms. Furthermore, it is more likely that we will be able to assess the two-way transfer in the context of accounting choices that are subject to management discretion, than in contexts such as stock options backdating or poison pill diffusion.
H4: On formation of an audit committee board interlock, both firms' accounting choices are affected reciprocally.
Sample Selection
We limit our primary sample to all S&P 1500 firms from 1999 to 2006 that appear in Risk Metrics 1 . We identify an initial sample of 12,611 firm-years and 118,753 firm-year-director observations. After merging this dataset with COMPUSTAT, we retain 11,903 firm-year and 111,895 firm-year-director observations. From these observations, we select all firms that have director(s) holding positions on board(s) of other S&P firm(s) 2 , resulting in 8,212 firm-year observations and 39,807 firm-firm-year interlock observations 3 . While 1 Audit committee information is not available prior to 1999.
2 It is possible that a firm has an interlock with a non-S&P firm, but we are not able to analyze a case due to data availability for the non S&P firm.
3 When the same firm-firm interlock link exists through different directors, we count it as one interlock rather than several interlocks.
all firms in our sample have interlocks, we distinctly separate the interlocks into board interlocks and audit committee interlocks. Specifically, we define an interlock link through a director who does not serve on a firm's audit committee as a "board interlock" and an interlock link through an audit committee member as an "audit committee interlock". Both variables are set equal to one when the condition is met and equal to zero otherwise. In our sample, we have 16,861 firm-firm-year audit committee interlock observations and the balance is board interlocks. 4 We limit our sample to firms with at least one interlock link to better isolate the information transfer effects. In our sample, a firm on average has 6.4 interlocks with other firms. Detailed description about sample formation is summarized in Table 1 .
Methodology
Tests of contagion effects on earnings quality
In order to test the overall contagion effects of board and audit committee interlocks, we start by examining the general association between earnings quality of the paired interlocking firms and compare the effects of board interlocks and audit committee interlocks. We run the following OLS regression with year and industry fixed effects:
where is the earnings quality of the information recipient firm in year t+1; is the earnings quality of the information sending firm in year t; and are the control variables that might affect the earnings quality.
In order to avoid the double counting problem, we randomly assign "information recipient firm" and "information sending firm" in each pair of interlocking firms. 6 This design assumes that information flows through interlocks are temporally unidimensional (i.e., information cannot travel back in time). We utilize lagged values because they fit well the temporal sequence of events that, first, the information sending firm develops information about accounting choices which will affect its earnings quality, and, second, that information is transferred by the interlocked director to the information recipient firm, which then considers it and, possibly, acts on it. Thus, lagged values may better fit the data generating process than contemporaneous values, but, which could also be descriptive if the process were sufficiently rapid.
Furthermore, we explore two plausible explanations for interlocked firms' accounting isomorphism: (1) that the ex-ante similarity of interlocked firms causes them to select similar board members, thereby producing a spurious association between their earnings qualities without any ex-post information transfer between the firms (the firm-director matching explanation); and (2) that interlocked firms' accounting choices become more similar ex-post due to information transfer through the newly-formed interlock (the contagion explanation). To disentangle these two effects, we examine how the associations between interlocked firms' earnings qualities change when, (1) new audit committee interlocks are formed, and (2) existing audit committee interlocks are dissolved. Specifically, we run the following regression for the two scenarios and examine the association before and after such events:
where all the variables are defined the same as in regression (1). Note that for the new interlock creation event,
we define firms whose existing directors start to serve on another board as the "information sending firms" and the counterparts as the "information recipient firms". For the old interlock dissolution event, we define firms whose interlocking directors still serve on boards as the "information sending firms" and the counterparts as the "information recipient firms".
If the interlocked firms share some common characteristics and thus have similar earnings quality, we expect to be significant both before and after the new interlock formation and the old interlock dissolution. In contrast, if the information recipient firm's earnings quality is affected only by the audit committee interlocks, then, we should observe a significant only after the interlock has been formed, and before the interlock is dissolved, and should be insignificant during the years before the interlock has been formed or after the interlock is dissolved.
Next, we examine whether information transfer is symmetric for good versus bad accounting choices.
We explore whether the "bad drives out the good," by examining the effects of negative and positive earnings qualities. Specifically, we use the following two Probit regressions: 
where is the change in earnings quality one year after minus one year before the formation of a new audit committee interlock; is an indicator variable equal to one with worse earnings quality firm and equal to zero otherwise; is an indicator variable equal to is an indicator variable equal to one with better earnings quality firm and equal to zero otherwise. 7 Both of the equations have no intercept.
Measurement of earnings quality
We use two measures of earnings quality: the absolute value of discretionary accruals (|DACC|) and a return-based representation of earnings quality, e-loading. Finding similar results with |DACC| and e-loading is substantial support for our findings as it would evidence that the board's oversight does affect management's exercise of accounting discretion, that interlocks do transfer information between firms about such exercises of accounting discretion, and that the market finds financial statements that are subject to greater amounts discretion to be of lower quality. We first estimate discretionary accruals using the cross-sectional modified Jones (1991) model:
where TACC is the total accruals calculated following Hribar and Collins (2002) as income before extraordinary items (IBC) minus operation cash flows (OANCF) plus extraordinary items and discontinued operations (XIDOC), scaled by average total assets; AVGAT is the average of the total assets at the beginning and ending of the current year (AT); REV is the changes in sales (SALE) from the previous year to the current year t, scaled by the average total assets; AR is the changes in accounts receivable (RECT) from the previous year to the current year t, scaled by the average total assets; PPE is the gross property, plant, and equipment (PPEGT), scaled by the average total assets. All the variables are from COMPUSTAT and are winsorized at the bottom and top one percent in order to reduce the influence of outliers. We estimate Equation (2) for each two-digit SIC code and year combination with at least eight observations using all the firms in NYSE/AMEX/NASDAQ market. The residual, is DACC.
We also use e-loading (ELOADING) as a more direct measure of the market's assessment of earnings quality. Ecker et al. (2006) shows that e-loading captures investors' perceptions of a firm's earnings quality and reflects earnings attributes such as, persistence, predictability, smoothness, value relevance, timeliness, conservatism, and accrual quality.
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Following Ecker et al. (2006), we estimate e-loading using the following regression model:
where t is an index for the number of trading days in year T; R j,t is the firm j's return on day t; R F,t is the risk-free rate on day t; R M,t is the market return on day t; SMB t is the small-minus-big factor on day t; HML t is the high-minus-low book-to-market factor on day t; AQfactor t is an accruals quality mimicking factor on day t, which is the difference in equal-weighted portfolio returns from buying the highest AQ quintile of the firm and selling the lowest AQ quintile of the firm; R j,t is from the CRSP daily return database and the rest of the 8 Core et al. (2008) argue that accruals quality, used as the accruals quality mimicking factor in Ecker et al. (2006) is not a priced risk factor and cannot explain predicted risk returns. But this argument does not prevent e-loading from being a good proxy for earnings quality. For example, Ecker et al. (2006) shows that e-loading is highly correlated with all the seven proxies of earnings quality.
variables are all from the AQfactor dataset. 9 We estimate regression (8) using a 1-year window with at least 45 observations. 10
Control variables
We include two sets of control variables that have been shown to be related to earnings quality. The first set of control variables includes firms' innate characteristics that may affect our two earnings quality (2010) find that |DACC| and e-loadings can be affected by characteristics such as size, leverage, growth, operational volatility, performance, off-balance-sheet activities and non-financial measures of the firm's abnormal change. In addition, two firms' accounting choices might be similar when they share the same auditor. All variables in this group are calculated using data from COMPUSTAT.
Firm's size (SIZE) is measured by the log of market value of equity, which is the product of market price (PRCC) * share outstanding (CSHO). We expect SIZE to be negatively associated with earnings quality.
LEVERAGE is measured as long-term debt (DLTT) plus debt in current liabilities (DLC) over average total assets (AT). The effects of LEVERAGE on earnings quality are uncertain. On one hand, leverage increases management incentives to manipulate earnings due to the risk it induces for high-volatility income; on the other hand, large debt holders, especially banks, can act as diligent monitors and limit earnings management. Specially, ABNEPLOYEE is the numbers of employees (EMP) in year t minus the number in year t-1, scaled by the number in year t-1, less total assets at year t minus that of year t-1, scaled by assets at year t-1. We expect ABNEPLOYEE to be positively related to |DACC| and e-loading. Our last control variable in this group is Auditor link, an indicator variable equal to one if the paired firms in an interlock share the same auditor (AU) and zero otherwise. We expect two firms' earnings quality to be more related if they share the same auditor. 11 We also use sales growth, the difference of sales (SALE) in year t minus that in year t-1, scaled by sales of year t-1, as an alternate measurement of growth. We continue to find consistent results. 12 We also use cash flows volatility, the standard deviation of cash flow from operation (ONACF) over year t-4 to year t, as an alternate measurement of operational volatility. We continue to find consistent results.
The second group of control variables includes governance structure variables. Research (e.g., Ahmed
and Duellman 2006) shows that earnings quality could be affected by governance factors including presence of anti-takeover defenses, CEO duality, board independence, institutional shareholdings, and the total number of interlocks through directors. All the control variables from this group are calculated using data from Risk Metrics or Thomson Financial database.
We use G-INDEX as in Gompers et al. (2003) to measure governance from the anti-takeover defense perspective. Firms with higher G-INDEX ("dictatorship" firms) often have poorer earnings quality. We use an indicator variable (DUALIITY) equal to one if a firm's CEO is also the chairman of board and zero otherwise to control for the effect of duality. When the CEO and Chairman is the same person, the CEO may more easily manipulate earnings. We measure board independence by the percentage of independent directors on the board (INDEPENDENCE). More independent directors on board will help improve earnings quality. We include the total percentage of institutional shareholdings (INST SHARE) as institutional shareholders are more sophisticated and can attenuate earnings management behavior. Last, we calculate the total number of board interlocks (#BOARD) to control for the possibility that the total number of board links might affect firm's earnings quality.
Empirical Results
Descriptive statistics
Descriptive statistics for the key variables appear in Table 2 . Of the 39,807 interlock observations, outstanding shares. In sum, the distributions of all the innate firm characteristics and governance structures are consistent with previous literature. Table 3 reports the correlations between the key variables. |DACC| and ELOADING are highly correlated, both between the information sending firms and the information recipient firms and within as well.
All control variables have significant relations with earnings quality, as discussed above.
General evidence of the contagion effects
We report the OLS regression results for Regression (1) in Table 4 . In the first and second column, we report results for the |DACC| earnings quality variable. In the first column, we utilize the raw continuous value of |DACC|. The coefficient on the information sending firm's |DACC| for board interlock, β 1 , is not significant at 0.10 level (p-value=0.808), while the coefficient for the audit committee interlock, β 2 , is 0.047, highly significant (p-value=0.000). The F-test indicates that the coefficient for the board interlock is significantly less than that for the audit committee interlock (p-value=0.000). In second column, labeled "Decile ranking," we report the regression results when we use the decile ranking for all non-indicator variables. The coefficients for board interlock, β 1 , are not significant in any model. In contrast, the coefficients for audit committee interlock, β 2 , are significant in both models and the F-tests indicate that the difference between the two coefficients is significant for both.
In the third and fourth columns, we report the regression results with the ELOADING earnings quality variable. In contrast to our findings with the |DACC|, the coefficients for board interlock, β 1 , are significant in all models regardless of whether we use the raw values or the decile rankings and with or without control variables. Also, the coefficients for audit committee interlock, β 2 , are always positive and significant and always significantly greater than the coefficients for board interlock, β 1 .
The results in Table 4 suggest several things. First, interlocks via the audit committee have significant information transfer effects on both the use of accounting discretion by management and on the market's assessment of overall earnings quality, which includes many firm informational characteristics in addition to accruals quality. That the audit committee is more significant with respect to accounting discretion than the overall board is not surprising given their closer connection to financial reporting. On the other hand, the overall director interlocks are significantly related to the market's evaluation of firms' accounting quality, suggesting that information transfers do take place at the board level in addition to transfers via audit committee interlocks. However, they appear to flow from characteristics other than firms' accounting accruals choices. Finally, in all cases audit committee interlocks are more significantly related to earnings quality, of all kinds, than are general board interlocks. This is a logical and supportive result in that the audit committee has primary responsibility for oversight of firms' financial reporting functions.
Because we find the contagious effects of earnings quality are more significantly related to audit committee interlocks than board interlocks, we focus on audit committee interlocks hereafter for the balance of analyses.
3 Contagion explanation versus firm-director matching explanation
The general association between interlocked firms' earnings qualities can be due to different reasons. In this section, we address whether firms with ex-ante similar earnings qualities tend to have similar propensities in selecting directors, the firm-director matching hypothesis, or whether firms' accounting choices and therefore earnings qualities, ex-post become more similar after retaining another firm's director due to information transfers, the contagion hypothesis. We evaluate the two competing hypotheses by examining events around changes in audit committee interlocks: new interlock creation and old interlock dissolution.
We first examine newly created audit committee interlocks. We identify all observations one year before 13 and one year after a new interlock is created. Results are reported in Table 5 . The first two columns are based on the continuous value of the |DACC| earnings quality variable. In the year before the audit committee interlock is formed, is not significant, which is inconsistent with the firm-director matching explanation. In contrast, in the year after the interlock, is significant. We find the similar results in the third and fourth columns when using ELOADING earnings quality variable. The change in the relation between the firms' earnings qualities is consistent with the creation of the interlock facilitating information transfers between the firms.
We next examine dissolved old audit committee interlocks. We identify all observations one year before 14 and one year after an interlock is dissolved. Results are reported in Table 6 . In the first two columns, we use the |DACC| earnings quality variable. When the interlock exists, is significant. In contrast, is insignificant after the interlock is dissolved. We find similar results when we measure earnings quality as
ELOADING.
These results dovetail nicely with and substantially support the inferences from all of our analyses above. Specifically, our evidence consistently supports the proposition that the similarity of interlocking firms' earnings qualities is due to information transfer and not due to their merely being similar firms. Also, these sub-sample results reinforce the full-sample result that interlocks lead to information transfers by demonstrating that firms' accounting only becomes correlated in the presence of interlocks, and that these effects come about quite rapidly, and dissipate just as quickly.
Is information transfer via interlocks symmetric?
We examine whether information transfer via audit committee interlocks is symmetric for good versus bad accounting choices. In Table 7 , we report the test results for Regression (3) and Regression (4). In the left-hand side for information transfer of good earnings quality, none of the coefficients on GOOD s (no matter whether earnings qualities are measured by |DACC| or ELOADING), , is significant at 0.01 level, indicating a lack of isomorphism for good earnings qualities at the interlocked firms. On the right-hand side, in contrast, all the coefficients on BAD s (no matter whether earnings qualities are measured by |DACC| or ELOADING) are significant at 0.05 level or 0.01 level. This suggests that bad earnings quality is more contagious than good earnings quality for interlocked firms, that is, "bad drives out good".
Is information transfer via interlocks bidirectional?
Lastly, we examine how earnings quality changes in direction and magnitude via newly created interlocks. In Panel A of Table 8 , we report the change in earnings of qualities for information recipient firms.
In the first column, we examine how raw values of the change in |DACC|. The coefficient on Join Worse, β 1 , is 0.016 while the coefficient on Join Better, β 2 , is -0.011, both significant at 0.001 level. This implies that for the information recipient firm, |DACC| will increase by 1.6 percent (decrease by 1.1 percent) when it starts to interlock with a worse (better) earnings quality firm via audit committee member. The results are similar when we use decile ranking of |DACC| in the second column. The coefficient on Join Worse (β 1 ) is 1.318 while the coefficient on Join Better (β 2 ) is -0.532, both significant at 0.001 level, indicating that for the information recipient firm, the decile ranking of |DACC| will increase by 1.3 ranks (decrease by 0.5 rank)
when it starts to interlock with a worse (better) earnings quality firm. For both cases, the F-tests for β 1 <-β 2 are significant at 0.10 and 0.01 level, indicating that the change in |DACC| is larger in magnitude when interlocking with worse earnings quality firms than when interlocking with better earnings quality firms. In the third and fourth column of Panel A, we show very similar results when we use ELOADING to measure earnings qualities. In sum, we find for the information recipient firm, the contagion effect is larger when interlocking with a worse earning quality firm than with a better earnings quality firm. Thus, these results are generally similar to those reported Section 6.4, except that we do find significant information transfer from better quality accounting firms improving their interlocked partner-firm's accounting. However, the bad effect is much more substantial, as one would conclude from the prior results.
In Panel B of Table 8 we report the results on whether the information sending firm's earnings quality also changes after new interlock formation. Based on the continuous value of |DACC| in the first column, the coefficient on Join Worse, β 1 , is 0.009 while the coefficient on Join Better, β 2 , is -0.014, both significant at 0.001 level. However, the magnitude of β 1 is less than that of β 2 , inconsistent with our findings that the bad effect is larger than the good effect. In the second column, when we use the decile ranking of |DACC|, β 1 , is 0.919 and β 2 , is -0.640. The F-test for β 1 <-β 2 is significant at 0.01 level, indicating that for the information sending firm, as for the information recipient firms firm, interlocking with a worse firm has a larger contagion effect than interlocking with a better firm. The third and the fourth columns show the results from estimating our regression with the ELOADING earnings quality variable. As above, these results consistently suggest that while both good and bad quality information affect the information sending firm. The F-test for β 1 <-β 2 for both the raw value and the decile ranking are significant at 0.01 level, indicating that interlocking with a worse firm has a larger contagion effect than interlocking with a better firm. In sum, three cases out of four from our tests indicate that for information sending firms interlocking with worse firms has stronger effect than with better firm for initial firms.
Robustness: Eliminating restatement overlap
In order to make certain that our results are representative for various levels of earnings quality, rather than being driven by only extreme case of accounting fraud, we exclude all restated firm-year observations from our sample, and we continue to find similar results with this sub-sample. This result confirms that our findings contribute to our understanding of the effects of social networks on firms' accounting choices beyond that shown in CTT (2010) , and that they apply to the general population of firms.
Robustness: Controlling for interlock self-selection
As our sample excludes all S&P 1500 firm-year observations that lack interlocks, we may suffer sample selection bias as board interlocks may be endogenously determined. In order to address this selection-bias problem, we follow Li at al. (2007) and use a two-step Heckman selection model. In the first step, we estimate the probability of a firm having an interlock, using all the S&P 1500 firm-year observations in the sample period. Specifically, we use the following Probit model in the first step:
where INTERLOCK is an indicator variable equal to one if a firm has one or more interlocks and zero otherwise. Controls are the control variables in the Regression (1) excluding the total number of board interlocks (#BOARD).
From the first step, we can estimate an Inverse Mills Ratio ( ) to use in the second step. In the second step, we estimate Regression (1) by adding the Inverse Mills Ratio derived from Regression (9.1).
[ ]
By introducing the two-step Heckman selection model, we account for the potential sample selection bias problem. For the sake of parsimony, we do not provide the results using the Heckman selection model in tabular form, but do find our results to remain the same when including the Inverse Mills Ratio in our regressions. The coefficients of earnings qualities through the audit committee interlock are always positive and significant, no matter whether we use |DACC| or ELOADING to measure earnings quality or whether we use raw value or decile ranking in the tests. In addition, the coefficients for audit committee interlocks are always more significant than the coefficients for board interlocks. In sum, we reach the same conclusion after correcting for the self-selection bias.
Discussion and Conclusions
In this paper, we add to accounting research that focuses on the monitoring role of the board and the audit committee by examining how the social network theory of information transfer between firms with interlocked boards of directors applies to the diffusion of accounting choices. We find that interlocked firms' accounting quality measures are significantly correlated, consistent with the notion that the quality of firms' financial reporting is contagious. However, because this association could be due merely to the fact that similar firms select similar directors, and not on account of information transfers causing them to be associated, we also investigate how this association varies between times before interlocks are formed and interlocks are dissolved, in comparison to, respectively, the year after an interlock is created and the year before they are dissolved. We find in all cases, that firms do not experience significant associations between their earnings quality measures when they are not interlocked, not before interlock creation nor after interlock dissolution, but that they do experience a significant association in both the first year after the interlock is formed and the last year before it is dissolved. These findings are strongly inconsistent with the idea that similar firms merely select similar directors (including the same one) and strongly consistent with the social network theory of information transfer.
By extending the models discussed above we also examine whether good earnings quality is as contagious as bad. The old adage that "the bad drives out the good" and the apparent necessity of having to enforce accounting rule applications suggests that there is legitimate concern on this subject. Unfortunately, this adage was supported by our results. While we find some evidence consistent with good accounting choices being transferred, thereby improving interlocked firm's earnings quality, we find more substantial, evidence that bad accounting, like disease, is much more contagious. In addition to being statistically significant, our findings are economically meaningful. For example, the audit committee interlock coefficients suggest increases of 3 percent and 11.3 percent for |DACC| and ELOADING respectively at the information recipient firms (in Table 4 ). If firms are interlocked with multiple firms and worse accounting choices are more likely to be transferred through the interlocks, then the overall influence of the social context will be even greater in that the effects of worse practices may be amplified, while that of good practices will be muted. Similarly, the economic significance in case of new interlock formation suggests that significant information transfer occurs; the audit committee interlock coefficients suggest increases of 7.4 percent and 8.3 percent for |DACC| and ELOADING respectively at the information recipient firms after a new interlock has been formed (in Table 4 ). Overall, we provide preliminary evidence about the importance of the social context for accounting choices and recommend that future researchers consider both monitoring and social context factors simultaneously in understanding firms' accounting choices. Audit committee interlock is a dummy variable equal to one when an interlock is through an audit committee member, and zero otherwise. Board interlock is a dummy variable equal to one if an interlock is through a director not serving on audit committee, and zero otherwise. a : When the same firm-firm interlock link exists through different directors, we count it as one interlock rather than several interlocks. b : If an interlock link is through both audit committee member(s) and other director(s), we count it as one audit committee interlock. Audit committee interlock is a dummy variable equal to one when an interlock is through an audit committee member, and zero otherwise. Board interlock is a dummy variable equal to one if an interlock is through a director not serving on audit committee, and zero otherwise. Auditor link is a dummy variable equal to 1 if the link if the initial firm and the later firm share the same auditor and equal to 0 otherwise. |DACC| is the absolute value of discretionary accruals, estimated using the cross-sectional modified Jones (1991) model. Refer to section 5.2 for more details. ELOADING is the coefficient on AQfactor estimated from the regression: ( ) , using a 1-year window. Refer to section 5.2 for more details. SIZE is the log of market value of equity (MV), calculated as the multiple of market price (PRCC) * share outstanding (CSHO). LEVERAGE is calculated as long-term debt (DLTT) plus debt in current liabilities (DLC) over average total assets (AT). M/B is the market-to-book ratio, calculated as the market value of equity (MV) divided by the book value of equity (CEQ). SALE_VOL is sales volatility, calculated as the standard deviation of sales (SALE) over year t-4 to year t. LOSS is an indicator variable, equal to one when earnings before extraordinary items (IB) are negative, and zero otherwise. Table 2 for detailed definition of the all the variables. Table 2 for detailed definition of the all the variables. Table 2 for detailed definition of the all the variables Table 2 for detailed definition of the all the variables GOOD (BAD) is an indicator variable equals to one if the earnings quality is in the lowest (highest) quintile and zero otherwise.
Please refer to Table 2 for detailed definition of all the other variables is the change in earnings quality one year after minus one year before the formation of a new audit committee interlock; is an indicator variable equal to one with worse earnings quality firm and equal to zero otherwise; is an indicator variable equal to is an indicator variable equal to one with better earnings quality firm and equal to zero otherwise.
Please refer to Table 2 for detailed definition of other variables.
